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THE DEVELOPMENT OF THE MOTION PICTURE AND ITS
PLACE IN EDUCATIONAL WORK

By GEO. A. COLEMAN, University of California, Berkeley

The story of the development of the motion picture camera and
motion picture projectors reads like a fairy tale of romance, yet it is
the story of real scientific achievement unequaled in its account of
the overcoming of apparently insurmountable difficulties. For the
solution of the scientific problems involved it has demanded the best
talent from among European and American mechanical experts,
designers and manufacturers of lens~s, camera equipment, and chem-
ists. The successful solution of these problems has only been possible
through the cooperation of all.

Motion picture photography was born on the Stanford Ranch, Palo
Alto, California, about 1872, when Governor Stanford was induced by
Mr. Muybridge to allow him to experiment in photographing the
governor's horses. The first motion pictures were made by setting up
twenty-four cameras in a row facing the racetrack, each camera being
equipped with an ingenious arrangement of a string and spring at-
tached to the shutter. The horse in trotting past the cameras touched
each string and so released the shutter, thus taking his own photo-
graphs, a series of snap shots. Governor Stanford rendered a real
service to the science of Cinematography when he took these photo-
graphs to Paris and exhibited them, thereby gaining the attention and
interest of Messioner, the great animal painter. Messioner was fas-
cinated by them, because he was himself a great student of the curious
attitudes which horses assume when in rapid motion, and had already
attempted to incorporate in his paintings some of his own observa-
tions. These photographs gave him just the proof he needed to estab-
lish the correctness of his own observations with his fellow artists who
were disposed to criticize his ideas and work. Indeed here we have
the keynote to the use of tpe motion picture in scientific investigation
and instruction, viz., an infallible record.

The motion picture camera has now been brought to a high state of
mechanical perfection and optical efficiency. There are a number of
good makes on the market. After a somewhat extende~ investiga-
tion of a number of foreign makes, the author has chosen the Univer-
sal camera and tripod, made in Chicago, which, equipped· with a
battery of lenses of from two to six inch focus, or longer if desired,
makes an outfit adapted to all kinds of work afield, and will withstand
the trying effects of all kinds of climate from the tropical jungle to
the rigors of the arctic. (The outfit was here exhibited.)
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The manufacture of motion picture films has k~pt pace with that of
equipment, and owing to the indefatigable efforts of Mr. Eastman, we
have film which will record anything the camera can take. To such
perfection has the film, and the mechanical work of the camera been
brought, that the taking of five hundred consecutive pictures in one
tenth of a second, a thing undreamed of a few years ago, is now possi-
ble.

Here, then, we have the means of recording and reproducing for
classroom and lecture room, and for careful study, all of the muscular
and other movements of the vast animal and plant population of the
entire globe. By means of the X-ray and the microscope, in con-
nection with the motion picture camera, we can photograph not only
the external, but the internal anatomy of every living thing upon the
earth, in the air, or in the sea. When we stop to think of the vast
field of investigation, of which we are just now at the threshold, we
may stand in awe of the forces of nature, yet we cannot help but feel
a profound respect for the powers of the human mind which has
opened the door and let the general public get a glimpse of the inner-
most secrets which are so jealously guarded by old dame nature.

The" dry-as-dust" lecture on insect taxonomy can be enlivened now
and then with a few feet of film, analyzing the" buzz" of the bee's
wing, the" song of the katydid, or katydidn't," the" chir-r-p" of the
cricket, the stride of "sir" beetle, and the sailing, or soaring, of
"Madam Butterfly."

The insect biologist no longer needs to cover the walls with charts
showing" all stages in life-history," etc., etc., or with curves, the key
to which has long since been lost, for by means of the motion picture
record he can get together a life-history stretching over months, or
years, and present on the screen in a few minutes, the entire trans-
formation's for the eyes of the students, thus stimulating their interest
to a study of the real insect life-history much more effectively than is
possible with any series of dried or pickle4 specimens, however care-
fully they may be prepared.

Museum specimens have their uses, as records, but they also have
their limitations, for classroom, or lecture demonstrations, besides, it
spoils the specimen. Lantern slides were a step in advance, but too
slow. The moment you introduce motion into your subject, your
audience is fascinated, their attention rivet~d, and your point of
instruction is driven home.

The economic entomologist need no longer fear the bugbear of
classroom work, for he can now devote himself entirely to the research
so dear to his heart, while an assistant merrily turns the crank of the
Kinetiscope, or Pathescope, grinding out the pictures at the rate of
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sixteen thousand every twenty minutes, stopping between reels to
answer the stream of questions which the admiring multitudes of
freshmen will certainly be stirred to ask. As for the general public,-
a motor-driven machine, a few hundred thousand feet of film, covering
all Jines of scientific investigation, farm and orchard management,
and you can take that long cherished-but seldom realized hope-a
real vacation.

The following paper was read by title: .

SOME COMPARISONS OF COCCUS CITRICOLA AND C.
HESPERIDUMI

By H. J. QUAYLE, University of California, Citrus Experiment Station, Riverside,
California

COCC1lS citricola was described as a new species in 1914.2 For some
years previous to that time, this species of scale insect was confused
with C. hesperidum as well as with one or two other species. The
identity of the two species named is still a matter of doubt with
persons not familiar with them, and, in certain stages or without
ample material, their identity may not be plainly evident even to
those who have given the species some study. Nevertheless the
species in question are quite distinct, and it is the purpose of this
paper to point out some of the differences and also some of the simi-
larities.

The most important morphological characters separating these
two species of scale insects are to be found in the antennre, both as
regards the number and the relative lengths of the joints.

Hesperidum almost invariably has seven joints, while citricola, in
the great majority of cases, has eight joints.

In seventy-eight specimens of citricola in which 139 antennre were
examined, there were three scales each with seven joints in one
antenna and eight in the other. In four scales there were seven
joints in both antennre, and in four others there were seven joints in
one antenna while the other antenna was not examined. The remain-
ing number, or sixty-seven, had eight joints in both antennre.

In seventy-three specimens of hesperidum examined all had seven
joints.

IPaper No. 42, University of 'California, Graduate School of Tropical Agriculture
and Citrus Experiment Station, Riverside, California.

2Campbell, Roy E. A new species of Coccid infesting citrus trees in California.
Entomological News 25: 222-224, 1914.
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